Mitochondria, body fat and type 2 diabetes: what is the connection?
This review will consider the concept that the development of a mitochondrial dysfunction in adipocytes is an early step in the pathogenesis for type 2 diabetes. Upon expansion of the adipose mass it becomes gradually inflamed and hypoxic. TNF-alpha, locally produced, induces insulin resistance of adipocytes leading to enhanced lipolysis. The excess of fatty acids, in combination with local hypoxia, results in the induction of mitochondrial damage in the adipocytes. As a result of this decline in mitochondrial activity less fatty acids can be removed within adipocytes by uncoupled mitochondrial beta-oxidation and by re-esterification, as mitochondrial activity provides substrates for glyceroneogenesis. As a result these fatty acids redistribute to other compartments of the body where they are stored as ectopic triglyceride deposits. This situation is associated with the development of insulin resistance of the liver and muscle. Furthermore, it contributes to damage the pancreatic beta-cells. Ultimately, this situation results in the development of a hyperglycemic state.